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AmendTTieTitR to ifae Claims : 
This listing of claims replaces aJlprioi versions and listings of claims in the application: 

1. (cuirently ameaded) Apparatus comprisingi 

a pluraUty of droplet ejection devices, each said droplet ejection device including 
a fluid chamber having a volume and an ejection nozzle, 
an elecliically actuated displacanent device that moves between a displaced 
position and muDdisplaced position to change said volume of said chamber as a 
c^acitance associated with the etectricaUy actuated displacement device changes in 
charge between an actuated condition and an unactuated condition, and 

a first sviritch that has a first input oomiected to an electric source terminal, a first 
output connected to said electrically actuated displacement device, and a first control 
signal input to determine whether said first input is connected to or disconnected fiom 
said first output, mid m oleotrio gon m ^ il mi L j t um i tu tod to ditTt Fi h m n g herein an appUed 
.wtHr>.n»rce distributes an electrical signal to said first inputs of said pluraUty of 
droplet ejection devices, and 

a controller Aat provides respective charge control signals to respective said first control 
signal inputs to control fee an extent of change in charge on respective said capacitances by 
^ the^iine^at the respective said first switch comiects said electrical signal to the respective 
said electrically actuated displacement device and to set a constant amount of charge on 
^. p.r.rive said cai>^^.>^n... in ih. actu ^trd ronditioii wh en thr i^ertivp m<i m SWitCh 

^^t. ..iA el^trical Si m - - - T-^-'- '^^^ dectricUv irtiintrd rtisrfaq«^^t dffVlW. 

wi,^n the disr»--^>^»" n^.i^t^ r^ . .nn^HT^t voltage on fPfinectiYC m4 WPWitances b . Y 
stnring the c»"«*^"t nf fi^iarge on rRROftCtive mmXm^S . 
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2. (oiigmal) The apparatus of claim 1 wherein said electrically actuated displacement 
device moves between a displaced position and an undisplaced position as a capacitance 
associated with the electrically actuated displacement device changes between a charged, 
actuated condition and an uncharged, imactuated condition, and 

wherein said controller that provides respective charge control signals to respective said 
fiist control signal inputs to control the extent of charge placed on respective said capacitances 
by the time that the respective said first switch connects said electrical signal to ihe respective 
said electrically actuated displacement device. 

3. (original) The apparatus of oUriin 2 

wherein each said droplet ej eotion device also includes a second switch that has a second 
input comiected to a discharging electrical terminal, a second output connected to said 
electrically actuated displacement device, and a second conlrol signal input to detennine whether 
said second input is connected to or disconnected from said second output, and 

wherein said controller provides respective discharge control signals to respective said 
second control signal inputs to control discharge of the charge on said respective capacitances. 

4. (original) The apparatus of claim 1 wherein each said droplet ejection device 
comprises a first resistance between said electric source and said electrically actuated 
displacement device. 

5. (original) The apparahis of claim 3 wherein each said droplet qection device 
comprises a second resistance between said discharging electrical terminal and said electricaUy 
actuated displacement device. 

6. (original) The apparatus of claim 3 wherein each said droplet ejection device has a 
first resistance that is between said electrical source and said electrically actuated displacement 
device and is external of an electrical path from said electrically actuated displacement device to 
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said second switch, and further comprising a second resistance that is included in the electrical 
path from said electricafly actuated device to said discharging electrical terminal. 

7. (original) The apparatus of claim 3 wherein a single resistance is used to charge and 
discharge a respective capacitance. 

8. (original) The apparatus of claim 1 wherein apluraUty of resistors, voltages and 
switches are connected to each said electricaUy actuated displacement device and controlled by 
said controller to change ttie charge on said capacitance. 

9. (original) The apparatus of claim 3 wherein said discharging electrical terminal is at 
ground. 

10. (original) The apparatus of claim 1 wherein said electrical signal is a controlled 
voltage signal. 

11. (original) The apparatus of claim 1 wherein said electrical signal is acontroUed 
current signal. 

12. (original) The apparatus of clahn 1 wherein said electrical signal is a constant 

cujient 

13 . (currently amended) Apparatus comprising: 

a pluraUty of droplet ejection devices, each said droplet ejection device including 
a fluid chamber having a volume aod an ejection noMle, 
an electrically actuated displacement device that moves between a displaced 

position and anundisplaced position to change said volume of said chamber as a 
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c^acitance associated with the electrically actuated displacement device changes 
between a charged, actuated condition and an uncharged, unactuated condition, and 

a first switch that has a first input connected to a voltage source tenninal, a first 
output connected to said electrically actuated displacement device, and a first control 
signal input to determine whether said first input is connected to or disconnected from 
said first output, ond a voltage oouroo that is conn e ct e d to distribut e wherein a voltage 
source distributes a constant voltage electrical signal to said first inputs of said plurality 
of droplet ejection devices, and 

a controller that provides respective charge control signals to respective said first contipl 
signal inputs to control Ihe m extent of charge placed on respective said capacitances when 
the tim e tim the respective said first switdi connects said electrical signal to the respective said 
electrically actuated displacement device and to set a wn^*^^tf ft^ ount of charge on respective 
said capacitances in the act uated condition when the respective said first switch disconnects said 
electrical fil ptifti to the respective said elec tricallv actuated displacement device, wherein the 
disconnectioj ^ Ty^y^Titains a constant voltage on respective said capacitances bv storing the 
constant ai nramf nf charge on respective said capacitances . 

14. (original) The apparatus of claim 13 wherein said first control signal tenniDdtes the 
connection of said constant voltage to said electrically actuated displacement device when the 
charge on said electrically actuated displacement device is at a predetermined value which is less 
than said constant voltage. 

15. (original) The apparatus of claim 13 wherein each said droplet ejection device also 
includes a second switch that has a second iiq>ut connected to a dischargiag electrical temiinal, a 
second ou^ut connected to said electrically actuated displacement device, and a second control 
signal input to determine whether said second itiput is connected to or disconnected fiom said 
second output, and wherein said controller provides respective discharge control sigtials to 
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respective said second control signal inputs to 
capacitances. 

16. (original) The apparatus of claim 
device is a piezoelectric actuator. 

17. (original) The apparatus of claim 1 
controlled to provide unifonn droplet volumes; 
ejection devices. 
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18. (original) The apparatus of claim 1 
controlled to provide predetennined di jQferent 
ejection devices so as to provide gray scale control 



19. (original) The ^paratus of claim 3 
are controlled to provide predetermined different 
droplet ejection devices so as to provide gray 
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control discharge of the charge on said respective 



or 13 wherein electrically actuated displacement 



or 13 wherein said jSrst control signals are 
or velocities from said plurality of droplet 



or 13 wherein said first control signals are 
Irop volumes or velocities fix>m diiferent droplet 



or IS wherein said first and second control signals 

drop volumes or velocities from different 
scale coirtrol. 



20. (original) The apparatus of claim 3 
are controlled to connect said electrical signal 
displacement devices for respective predetemnned 



or 15 wh^in said jSrst and second control signals 
to respective said electrically actuated 
times. 



21. (original) The apparatus of claim 1 
arc controlled to connect said electrical signal 
displacement devices until respective said el 
respective predetermined charge voltages 



or 13 wherein respective said first control signals 
to respective said electrically actuated 
lectrically actuated displacement devices achieve 
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22. (original) The apparatus of claim 1 or 13 wherein said first control signals are 
controlled to provide a voltage that is insufficient to eject a droplet, but is sufficient to move a 
meniscus of a liquid at an ejection nozzle of said droplet ejection device. 

23. (original) The apparatus of claim 3 or 15 wherein said first and second control signals 
are controlled to provide a voltage that is insufficient to eject a droplet, but is sufficient to move 
a meniscus of a hquid at an ejection nozzle of said droplet ejection device. 

24. (original) The apparatus of claim 1 or 13 wherein said first control signals are 
controlled to inject noise into images being printed so as to break up possible print patterns and 
banding. 

25. (original) The ^aratus of claim 3 or 15 wherein said first and second conlrol signals 
are controlled to mject noise into images being printed so as to break up possible print patterns 
and banding. 

26. (original) The apparatus of claim 3 or 15 wherein said first and second conlrol signals 
are controlled to vary the amplitude of charge as well as the length of time of charge on said 
electrically actuated displacement device for the first droplet out of a droplet ejection device so 
as to match subsequmt droplets. 

27. (original) The apparatus of claim 1 or 13 wherein said S5)paratus is an inlget print 

head. 

28. (currmtly amended) The apparatxia of claim 1 or 13 wherein said controller inchides 
a field programmable gate array on a circuit board mounted to a monolithic body in which said 
pumping fluid chambers are foimed. 
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29. (original) The apparatus of claim I or 13 whacein said controller controls said first 
switch as a function of the frequency of droplet ejection to reduce variation in drop volume as a 
function of frequency. 

30. (new) A method to control a response of a droplet ejection device comprising a 
charging switch and a piezoelectric actuator, tiie method comprising: 

controlling flie charging switch for the piezoelectric actuator, wherein said charging 
switch comprises an input terminal to ooraiect to an electrical source, an output tenninal to 
connect to the piezoelectric actuator, and a control signal terminal to control an electrical 
connection or electrical disconnection between said electrical sotjrce and said piezoelectric 
actuator; 

generating an actuated condition for the piezoelectric actuator by controlling an extent of 
change in charge on a capacitance associated with the piezoelectric actuator when said charging 
switch faims an electrical connection between said electrical source and said piezoelectric 
actuator, and 

maintaining the actuated condition for the piezoelectric actuator by setting a constant 
amount of charge on the capacitance when said charging switch electricaUy disconnects said 
electrical source and said piezoelectric actuator, wherein the disconnection maintains a constant 
voltage on said ca|>acitance by storing the constant amount of charge on said c^acitance. 

31. (new) The method of claim 30 further comprising: 

generating an unactuated condition for the piezoelectric actuator by activating a 
discharging switch that has a discharging input connected to a discharging electrical tenninal, a 
discharging output connected to the piezoelectric device, and a discharging control signal input 
to determine whether said discharging input is electrically connected to or electrically 
disconnected from said discharging output; and 

providing a discharge control signal to said discharging control signal input to control 
discharge of the charge on said capacitance. 
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32. (new) The method ofclaim 31. wherein the amoimt of cliarge on 
greater in the actuated condition than the amount of charge ni the unactuated condition. 

33. (new) A method for disp^ing fluid for a plurality of droplet ejection devices, the 
method comprising: 

for each said droplet ejection device, moving an electrically actuated displacement device 
between a displaced position and an undisplaced position to change a volume of a fluid diamber 
as a capacitance associated with the electrically actuated displacement device changes in charge 
between an actuated condition and an unactuated condition; 

for each said droplet ejection device, distributing an electric signal torn an electric 
source to a first input of a first switch of said droplet ejection device, wherein the first input of 
the first switch connects to a tenninal of the electric source, and a first ou^ut of the first switch 
connects to said electrically actuated displacement device; 

for each said droplet ejection device, detennining whether a first control signal input of 
the first switch forms an electrical connection or electrically disconnection between said first 
input and said first output; and 

controlling respective charge control signals to respective said first control signal inputs, 
wherein the controlling comprises: 

controlling an extent of change in charge on respective said capacitances when the 

respective said first switch connects said electrical signal to the respective said 

electrically actuated displacement device; and 

setting a constant amount of charge on respective said capacitances in the actuated 

condition when the respective said first switch disconnects said electrical signal to the 

resfpective said electrically actuated displacement device, wherein the disconnection 

maintains a constant voltage on respective said capacitances by storing the constant 

amount of charge on resp^tive said capacitances. 
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34, (new) The method of claim 33 furfier comprising; 

moving said electrically actuated displacemmt device between a displaced position and 
an undisplaced position as a capacitance associated with the electrically actuated displacement 
device changes between a charged^ actuated condition and an uncharged, unactuated condition; 
and 

providing respective charge control signals to respective said first control signal inputs to 
control the extent of charge placed on respective said capacitances by the time that the respective 
said first switch connects said electrical signal to the respective said electrically actuated 
displacement device. 

35, (new) The apparatus of claim 34 further comprising: 

for each said droplet ejection device, using a second switch that has a second input 
connected to a discharging electrical tCTininal, a second output connected to said electrically 
actuated displacement device, and a second control signal input to determine whether said 
second input is connected to or discomiected firom said second ou^ut; and 

providing respective discharge control signals to respective said second control signal 
inputs to control discharge of flie charge on said respective capacitances. 
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